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_MEMORANDUM

SUBJECT: Preliminary Review of Combined Toxicity and
Oncogenicity Study in Rats on 2,4-Dichlorophenoxy-
acetic acid. ‘

Marcia van Gemert, PhL.D. ﬂm@a&/ E.ap.a""&

Head, Section III
Toxicology. Branch, HED (TS=769C)

" Lols Rossi
Special Review Branch
Registration Division (T6-767C)

Theodore M. Farber, Ph.D. %&w?ﬁ Gy 4/30/85

Chief - - .
Toxicoloyy Branch/HED (TS=769C)

'Comgound= 2,4-Dichlorophenoxyacetic aciq
- Tox. Chem. No.: 315

Registrant: Induatry Task Force on 2,4-D Research Data

Accession No.: 030001

Action Reguehtad:

Review the toxicology/oncogenicity study submitted on
2,4-dichlorophenoxyacetic acid, possible 6(a)(2) action.

Conclusions:

The administration of 2,4-D appears to produce increased
numbers of astrocytomas in brains of male rats at 45 mg/kg/day
and is suggestive of a carcinogenic effect. The final determination
- of oncogenicity will come after a joint review with the Canadian
Health Protection Branch, an evaluation of the brain and spinal
cord slides by EPA officials, and presentation of the weight of
evidence before the EPA Peer Review Committee. ' -
N The Task Force that submitted the study to EPA is
presently re-evaluating the brain slides by an independent
pathologist to confirm the diagnosis of astrocytoma, and will
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submit a report of this re-evaluation 1nhdu1y; 1986,

: . The task force should bes requested to submit summary tables
for the urinalysis data which were missing from the text of

the study. They should alsc be asked to re-tabulate and

submit clearer summary tables of the non-neoplastic and
neoplastic lesions. Examples of summary incidence tables are
appended to this memo for clarification. The Tasi Porce should
also be requested to submit all brain and spinal cord slides of
control and experimental animals. Based on the non-neoplastic
iesions seen in the kidney, (see DER) :

the NOEL = ) mg/kg/day and the LEL = 5 mg/kg/day.

Core Classification: Will be assigned pending receipt of the
requested data.,
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Reviewed by: Marcia VI? Go?ort, Ph.DI A? .
Section 3, Tox. Branch (TS=769C) Section Head _
Suundnry'rwiwtn Theodore M. Parber, Ph.D.M . J'MM
Chief, Tox. Branch (TS-769) .. .

DATA EVALUATION REPORT

STUDY TYPE: Combined toxicity & oncogenicity TOX. CHEM. No.: 315

ACCESSION NUMBER: 263112-263114 MRID No. 1
TEST MATERIAL: Dichlorophenoxyacetic acid

SYNONYMS: 2,4-D

STUDY NUMBER(S)s 2184-103

SPONSOR: Industry Task Force on 2.4-D Research Data

TESTING FACILITY: Hazlaton Labs, 9200 Laosburg Turnpike
Vienna, Virginia 22180

TITLE OF REPORT: Combined Toxicity and Oncogenicity Study in Rats
_ 2,4-Dichlorophenoxyacetic acid, final report

AUTHOR(S): D.G. Serota, Ph.D. - Study Director
REFPORT ISSUED. May 29, 1986 '

CONCLUSIONS: Increased astrocytomas in male rats ar 45 mg/kg
NOEL = 1 mg/kg/day
: LEL = 5 mg/kg/day bezsed on kidney effects .
Classification. Will be ausigned pending receipt of the raquested
information.

A. MATERIALS:

l, Test compound: 2,4-D, Descriptioh of test material is on -
appended pg.l Purity 97.58%, contaminants: list in CBI appendix

2., Test animals: Species: rats, Strain: CDF(F344)/CRL-BR,
Age;: wks.
Weight: 125.8-158.3, Source: Charles Rivar'Braed1ng Labs
94.4-118.5 Kingston, New York

" Be STUDY DESIGN:

1. Animal assignment - 600 animals were assigned to the
. . c owing test groups: s _




TABLE 1

" Dose In Raln Study Interim Sac.

Test = diet 104 wks. 53 wesks
Group mg/kg/day male  female _male female

1 Cont. - 0 60 60 0 10
2 Low (LDT) 1l 60 60 ~10 10
3 Mid-l (MDT) 5 60 60 10 10
4 Mid-2 15 60 60 10 10
5 High 'L 60 60 i 10 10

2.

i

3.
4.

5.

-

Diet preparation - Diet was premixed in 200 gms of

basal dist and prepared weekly for lst 14 weeks biweekly.
through week 18 then every 4th week thersafter and

stored at room temperature. Samples of treated food

were analyzed for stability and concentrations of 2,4=D in
diet for weeks lp 2' 3' 4; 17; 30, ‘3' 56, 69' 82p 95, -

Results -~ Analysii“of the diet indicated 2,4-D was stable
In the diet for at least one month. - -

TABLE 2

Analysis of 2,4-D Coﬁceﬁtrations

Groups Percéntage of Target Mean & S.D.
Range '

Low High . .‘ . _
31.¢ I’Ig'.a _ 101.96
82. , 125.3 100.6

83.8 : 122.2 - 97.8
8l.9 - 113.4 98.1

Animals received food (Diet + 2,4=D) and water ad libitum. -

‘Statiﬁtica - The following proéadures were utilizéd in'-

analyzing the numerical data: (See abpended pgs. 2&3). .

Quality asaurance was in compliuﬁce with EFE=QP§'regulﬁtions.
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C. METHODS AND RESULTS:

l. O?!.tVltlbnl.- Animals weres inspected twico)day‘for signs
of toxicity and mortality. .
Dctailod'phyiical exams for physical appoirnnc-. hehavior
tissue mass palpation and signs of abdominal distention
were made weekly for lst 14 weeks and biweekly thersafter.

Results - Toxicity - no treatment related effects on
mortallty (survival) were noted. (See appended pages 4 & 5).

TABLE 3

Mortality and (Percent Survival) at Month?3
6 12 18 24
. Males :

(98)
(100) -
(100)
(97)
(100)

Femalea

(98) (97) (92) 10 (80)
{100) (100) (98) 13 (74)
(100) (100) (100) 2 (96)
(98) (27) (94) 8 (84)
(100) (100) (100) 12 (76)

a. Percent survival based on'GO, 6C, 56 and 50 rats/sex/group
- at-6, 12, 18 and 24 months, respectively. .

C 2. -ﬁod Wei ht*? Animals were weighed at initiation of the
expe:!ment and weekly for l-14 weeks then biweekly for
remainder of experiment. .

Results - Statistical analysis of absolute body weight

©  at week 52, body weight changes at weeks 0-52 and 0-
104 and growth rate data showed significantly decreased '
mean values for group 5 females. (see appended pages 6 &
7 for cumulative body weight gain.) :
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TABLE 4
MEAN CUMULATIVE BODY WEIGHT GAIN

0=52 : S - 0~104 : :

Weaks females " males  weeks  males females
N Meaan 5.D N:. Mean 5.D. N Mean N Mean 5.D.
60 114.1 8.61 60 225.4 17.33 43 211.2 37 142.9 126 .0
60 116.7 11.77 60 227.1 19.28 48 214.,5 38 141.0 NZZ.D?
60 113.5 12,43 58 -232.3 16.88 42 213.9 38 144.8 17.22
60 105.2* 11.31 59 227.9 14,05 37 206.5 36 132.8* 17.14

* Significantly different from'conﬁrol p £ 0.05

3. Food consumption and compound intake -~ Consumption was
determined and mean dally diet consumption was calculated.
Food consumption was measured weekly for first 14 -

- weeks and then biweekly for the remainder of the experiment.

Results - Food consumption - mean values for Group 5 females

were significantly lower than control values at weeks 1 -

52. Also the mean value for Group 2 females was signifisantly

?1ghor than the mean value for Group 1 females at this time
nterval. '

" TABLE 5
'MEAN TOTAL FOOD CONSUMPTION ~Females

0-52 weeks 0-°104 weeks
. N Mean SD N Mean = SD -
— 58 3114.9 169.52 40 Bael. .04
57 3198,9* 171.65 34 5989.4 313.94
56 3174.9  164.39 '35 £022,7 319.78
60. 3115.7  166.14 38 5816.9 304.19
60 3038.6* 140.29 35 5751.4 291.19

*Significantly different from control p £ 0.05

. 4. Ophthalmalogical examinations were performed'at end of 52
weeks and at 104 weeks all animals. L

Results - Ophthalmic ekam revealed no ocular toxicity
that could be associated with 2,4-D administrarion at
any dose. , . .y
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Biood was collected before treatment 'and at 26, 52 and
weeks for hematology and clinical analysis from 10
animals/sex/group. Clinical analysis was collected on
all animals surviving to .termination of study. The checked
{X) parameters were examined.

a. Hematology -

Hematocrit (HCT)* . Total plasma protein (TP)

Hemoglobin (HGB)* Leukocytrs differential count

Total reukocyte count (WBC)* Mean corpuscular HGB (MCH)

Erythrocyte count (RBC)* Mean corpuscular HGB conc. (MCHC)

Platelet count™ : .| Mean corpuscular volume (MCV} .
|X! Reticulocyte count

“Results -

No treatment-related results on the hematological parameters
- measured were apparent.

b. Clinical Chemistry

X T '
Electrolytes: : Othar
x| Calcium* - Albumin*

Chloride* Blood creatinine*
Maguesium* Blood urea nitrogen*
Phosphorous* Cholesterol®*

X{ Potassium* Globulins
X| Sodium® _ Glucose*
Enzymes : ' Total Bilirubin*
X} Alkaline phosphatase Triglycerides
Cholinesterase ‘Albumin/globulin ratioc
Creatinine phosphokinase* Thyroxine
Lactic acld dehydrogenase Total protein
Serum &Zlanine aminotransferase (alsc SGPT)*
Serum aspartate aminotransferase (also SGOT)*

L

e MMM M X

Results - :
l. there was a slight (p £ +05) increase in the albumin
~and a slight decrease Tp ¢ 0.05) 'in globulin at week
105 in males, increasing t the A/G ratio at both 79
and 105 weeks (p < 0.05). (aee appended pages 8 & 9)

There was slight (p < 0 05) increase in serum B
alanine aminotransferase in males and females at
waek 105 in Group 5. (see appanded page 10)

T4 was slightly deptessed (p o 0.05) at 105
 weaeks in group 5 famalca. (ses appended page il)
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Urt%lt1¥1l = Urine was collected from 10 rats,sex/group
at initiation and following weeks 26, 52, and 78 weeks
of treatment. The CHECKED (X) parameters were
examined. _
Appearance” - Glucose®
Volume®* ' [X| Ketones*

X| Specific gravity* Bilirubin®
X  pH Blood*

Sediment (microscopic)?* Nitrate
X| Protein* Urobilinogen

Rouults - Tablos on mean values for urinalylil were
missing from the text.
There appears to be a cdecrease in urinary protein at
the highest dose level. Summary tables will have to
be gnnoratqd beforo this can be vorified.

Sacrifico and Patholo - o L ‘
All anlmals that died and that were aacrificed on
schedule were subject to gross pathological examination

- and the CHECKED (X) tissues were collected for histological
axamination. The (XX) organs in addition were weighed.

1\-'

Digestive system Cardiuvasc./ﬂumat. Neurologic

Tongue . | Aorta* - ‘ xx Brain*

Salivary glands*|XX Heart* - Peripb nerve* (sciatic)

Esophagus* X| Bonu marrow* “Spinal cord.

Stomach* X| Lymph nodes® xx Pituitary*

Cuodenum* X| Spleen* X| Eyes (optic n.)*

Jejunum* X| Thymus* Glandular

Ileum* Urogenital XX Adrenals*

Cecum* - - XX Kidneys™: Lacrimal gland

Colon* - - |X| Urinary bladder* Marmary gland*

Rectum® XX Testes* L XX Parathyroids*

Liver* XX Epididymides XX Thyroids™

Gall bladdor*' X| Prostate G Other . y

Pancreas® Seminal vesicle |X| Bone*{sternum with marrow)

Respiratory - | XX Ovaries X| Skeletal muscle*

Trachea* . xl‘Uteruu* : X| ‘Bkin

Lung* : - |X| All gross lesions
- and nasses

> § P 0 DC D¢ P 4 X

<

. _ _ : -
. Summaries of the pathology protocola for the 52-week snurifice,
~unscheduled deaths, and the terminal sacrifices are appended on
pages 12 and 13. The study states ' that "brain® sactions (1nc1uding
at least one section of the forebrain, mid brain and hind
brain) were examined microscopically by the study pathologist
.and then read blind by a second patholoqiut. Following these
examinations remaininq fixed brain tiasue from aach animal
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vas proconnod lnd lVllultod microucopically by the ltudy
pathologist. These observations were incorporated into the
original findings to yicld a compolitc incidence from both
ovaluation-.

I call.d Dr. David Sorota of Ha:.lton Laborltoritl. the
Study Director, and asked specifically how the brain was
sectioned. He said originally only one section from fore, mid
and hind brain was examined. But! after finding some astrocytomas,
they then sectioned all available . brain tissue from each rat.

We are in the process of formally writing to tho Task Force for
written confirmation of this statement.

Results -
a. Organ Weight
- Interim sacritido _ S

Kidney woight paramﬁtorl moanurod. eg. absolute urgan
weight, organ=to-body weight, and organ=-to-brain waight
were significantly elevated in the {roup 5 males.
Females showed a slight increase in kidney weight

- parameters no other significant organ weight changes
were noted. (see table 6 for details.)

- TABLE 6

_ ORGAN WEIGHTS 52 WEEK SACRIFICE.

‘ ., . organ«tga . organ=-to=-
Kidney  Absol. Wts body wts. - - brain wts.
Male Mean SD Mean sSD " Mean . sD
1 Z.44 .17 . .693 043 1.225 .061
2 . 2,43 .11 .684 022 1.214 041
3 ‘ 2.46 .26 .698 .050 1.225 .107

‘4 _: . 2-61 012 l738 -037 10295 -053
5 : 2.66* ,15  .780* ,057 1,344* .091

Femaie D i S
: 1 =10 ) 1.57 +10 «.805 .090 ..0-876
2 10 1.62 .13  .802 «067 0.901
. .3 - .10 1.56 .10 + 785 052 0.873
T4 -10 - 1.62 .05 . 784 +036 0.892
5 .10 1.60* ,09 . ,829* ,037 0.884

"*Signifidantly di:foront from controls p < 0.05

: Terminal sacrifica

At 105 weeks there was an increaso in kidney weight
parametors in groupl 4 and 5 with statistical

- ']




significance in the females (p £ 0.05) ingxoup 5 in all 005234
pacameters. (Table 7) The ipcreases in kidney weight

values appear to be treatment-related. Thers appeared

+o be. a dose-related increase at 104 weeks in all male
thyroid/parathyroid paranetsrs with statistical mignificace
gonerally in groups 4 and 5. Im fenale theZe ppeared

to bs a trend of increased values in groups 3, 4, and 5
with group 4 having statistical significance, This

appears to be a treatment—relsted effect. The other

organ weights that were significantly different from
control were noted in group 5. These organs include

‘liver and thyroids/parathyroids in nales, pltuitary,

brain with brain stem, and oviries in females.

Those changes in the pitultary, liver and ovixies appear
treatment-related.

.. TABLE 7 o
ORGAN WEIGHTS 104 WEEK SACRIFICE

, Absolute = . Organ-to- . Organ~t.o~
LIVER  Organ wt., ‘Body wt. Brain wt,
Male N: Mean "8D  Mean v+ SD - Mean 8D,
I —55 . X . K .gai Z-Eza iggz E

43 9,66 1l.14 2,956 v 390 4.702 560

47 9.94 1.69 2,992 538 4.827 ,Bla

o 417 9,41 1.25 2.837 337 4.609 59z

_ : 36 8.82 1.29 2730 5 43 4.277% ,658

LIVER Female ' - - : : -
40 7.14 1,35 3.072 538 - 3.811 ~,658
37 7.16 0.95 3,102 487 3.812 . 483
37 7.07 1.20 3,099 509 3.799 , 626
36 6.73 1.23 13.066 59 . 3.577 ., 620

U e 3

I Ry

IDNEYS combined-Male , ' A :

' 32 2,78 .+ 829 L1l 1,345 o 177
1l - ,825 -1.333 - , 154
4 .860 ©1.393 L 162
6 .880 1.383 n'1‘6

«813 1.012 . 081
. B4 4 1.037 -,071
. 871t 1.064 . 107
18‘3 ll034 ) ‘0083
. 945" 1.099* 161

'Y 2.74
4l 2.84,
136 2.85"

40 1.89
- 37 1.95
- 38 1.94

3
3
3
3
2
1
1
2
1
36 ~2.07* 3

0

0

0

0

o 0
1DNEYS combined~Female
’ 1}

0

0

0

0

ITUITARY Male = : o = : :

. .016 L0048 40077 . 0027

s . ..024 .00 74 0119% . 0124
- ; 028 « 0092 0139 .0351

- .018 L0055 0086 -, 0075

VaWn T e Wi 20w
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TABLE~ 7 CONT,

PITUITARY Female

40 - .010. .0069 ” - ,0053
£ 37 . .026 ,0103 0134
37 071 ,0180* 0386
a8 .033 .0087 0177
6 052 ,0157* .0280

[ +-] U L b

RAIN w STEM Male

618
1,629
.620
- 618
36 2.07 .638
RAIN w STEM Femals - ‘

40 1.87 .- .805

37 1.88 - .816

37 1.86 .820  ,082
.38 1.87 .818  ,068
" 36 1.88 857%  ,077*

L AN O U et B =

ot

.108 .0467 ,0176  ,0582 ,0215.
105 0456 .0184 L0560 .0215. -
125 .0538 .0247  ,0670 .0354
L1315 .0504 .0168 .0612 .0184
131 .0589* ,0260 ,0693 .0320

THYROID/PARATHYROID Male '

32 027 . .009 - .0082 ,0027 .0133 ,0043
41 .031 .009 ,0094 .0029 .0150 .0046
46 .032 .01l ,0097 .0034 .0157 .0054
4 .033* ,007 “.0100* .0020 .0163* ,0036
36 .034  ,014 ,0106* .0041 ,0166 ,0063

HYROID/PARATHYROID Female

40 .025  ,006 .0106 .0028 .0131 .0033
37 024  ,007 ,0105 .0037 .0128 .0038
37 .027  ,005 ,0117 .0023 .0143 ,0027
38 . 031* ,008 .0134* .0035 " ,0164% .0044
ECRI 027 7,009 .0123 ,0042 .0144 .0048

b Gross Pathélo ; - ‘ ' o -
Inspection of 30ta¥¥eg gross necropsy findings revealed
that there were no differences in incidence of the findings

between the control and treated animals with unscheduled deaths,’
at the 52 week sacrifice, or at the terminal sacrifice. o '
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¢+ Microscopic Pathology
1) Noen=iisoplastic

52-Week Sacrifice

There worqaqcnorll alterations in hiitdpithological ‘
parameters .n the kidneys of groups 3, 4, and 5 ti.at appeared
conpound-tolatsd. These consisted ofs

l) An 1ncrealod incidlnco in brown tubular cell pigmont in

the males of groups 3, 4 and 5 (9%/10, 10/10, 10/10 respectively)
and groups 3, 4 and 3 females (5/10, 6/10 and 7/10 respectively)
when compared to control males (2/10) and control females
(3/10) (Noto appond-d page 14 for details) :

2) An incrollad troquoncy and severity of fine vacuoli:ation

of cytoplasm in the renal cortex in group 5 females (8/10)

whon compared to control females (5/10) and an increase in
severity in groups 3 & 4 fomales when compared with control
females. (sco appended page 14 for details on incresased l-vority )

Unlchedulod Deaths

No compound-rolatod histopathologic alterations were
found in the animals that died or were killed moribund prior
to the terminal uaurifice.

Terminal Sacrificc

CQmpound-induced histomorphologic alterations occurred
in the kidneys of groups 3, 4 and 5 males and females. (These
are summarized on table 8.)

These weres

1) Increased brown tubulax cell pigment in the kidnova of
groups 3, 4 and 5 malas (8/47, 18/41**, 18/36** respoctively)'
and groups 3, 4 and 5 females (23/37%, 19/38**, 13/36
respectively) when compared to control males (2/32) and
females (8/40).(Note apponded page 15 for statistical analysis)

2) Increased incidence of polvic microcalculi in groups 4 and
5 males (8/41, 9/36 respectively) and group 5 females (28/36**)
when compared to control malos (2/32) and female (19/40).,

3) A slight increaso 1n frequency of transitional epithelial
hyperplasia in group 5 females (6/36) when compared to controls
(0/40) however, the study pathologists considered this loaondary
_to the 1ncroasod frequency of microcalculi.
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TABLE 8
'NON-NEOPLASTIC LESIONS IN RATS FED 2,4-D
Tﬁbular Cdil . Males . , deales
Pigment, increased '
kidney ~ 1 2 3 - 2 3

up* . 0 1 1 0 ) 0
Iger 2 2 9 10 5
2
4

TS*** 0 8 18 _ 23
Total 3 18 28 _ 28

Transitional Epithelial
Hyperplasia

. U8 0
Is 0

TS 0
Total 0

Microcnlcull Pelvis

0

0 1

2 2

Total 2 3

Fine'cytoplasmic
Vacuolization

0
0
0
0

*UD = unscheduled deaths
**]E = Interim sacrifice
**4TS = Terminal sacrifice

2) Neoplastic

Astrocytomas were found in the brains of rats with
unscheduled deaths and terminal sacrifice, including a
group 1 male that died in week 21 and two group 4 males that
were killed in extremis in week 94 and 105, and oue group 5
male that was killed In extremis in week 93. There were no
reported astrocytomas found in the 52=wesk interim sacrifice
but at the 104=week terminal sacrifice, 5 astrocytomas were
found ia group 5 males and none in the other four groups.
The total astrocytomas found for male rats on test then
totaled 1/60 for group 1 controls, with 0/60, 0/60, 2/58 13
and 6/60 for groups 2,3,4 and 5 respectively. .(See appended
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pages 17,18 and 19 for summary tables and individual animal

data). According to the study text,"The incidence of astrocytomas
in the brain of high-dose males is higher than that in control
males, intercurrent mortality adjusted prevalence analysis '
indicates a positive trend at p = 0.0026 (one-tailed, uncorrected
score test), and control versus high-dose group comparison is

- significant at p = 0.0351 (one-tail); but not at two-tail (p

= 0.0702)., (See appended page 2( for statistical analysis).

D. DISCUSSION:
. comments:

: l.  The administration of 2,4-D appears to produce
-agstrocytomas in brains of male rats at 45 mg/kg/day dose .
level, and is suggestive of a carcinogenic effect. The task
force that submitted the study for EPA review is presently re-
- reviewing the diagnoses of the brain slides and will submit
another independent pathology report some time in July, 1986.
This task fcrce should be asked to submit summary tables for
the urinalysis data and compile concise summary incidence
tables for all the non-neoplastic and -neoplastic histopathology
data. They should alsoc be requested to furnish EPA with all
control and treated brain and spinal cord slides for our

own independent analysis.

2., Based on the increase in frequency and/or severity

of kidney lesions seen in.groups 3, 4 and 5 male and female
rats the NOEL for non-neoplastic lesions is 1 mg/kg/day, the

LEL = 5 mg/kg/day.
TS«769: VAN GEMERT:6/25/86

cc. W. Burnam
Farber
Barton
Melons
Lamb
Moora
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" Cumulative survival data through Week 104 were analyzed using the
- National Cancer Institute Package. Trend anﬂys‘ls of surv'lvﬂ was evaluated
. a4t the 5.0% one-tailed probability level. : :
Growth rates (ntu of body wﬂght -gain) were compiled using body
waight values from Weeks 0, 1, 4, 9, 20, and 52 for males and Weeks 0, 2, 5,
10. 26, and 52 for females (Rao, 1958).
Absclute body weights at Weeks 52 and 104, body weight changes botunn
Hul:s O and 52 and Weeks 0 and 104, growth rates, total food consumption
. through Weeks 52 and 104, clinfcal pathology data (uconf differential
leukocyte count, cell morphology, and urinalysis), and organ weight data of
the controi group wers comparsd statistically to the data from the same sex of
the treated groups. Statistical analyses wers performed as diagrammed in
Figurs 1 : ' . "
If variances of untransformed data wers heterogenecus, analyses were
performed on transformed data to achieve variance homogeneity. When the series
‘of transformations were not successful in achieving variance homogeneity,
analyses wers performed on ' rank-transformed data. The criterion for
significance of group comparisons was at the 5.0% two~tatled probadility level,
Neoplactic Jesions were analyzed for unedjusted Incidences by
Cochran-Am‘lthe test for trund and Fisher Irwin oxut test for hetsrogeneity
(Thakur et &1, 1985). Further adjustad anaiysis of these lesions warse
performed by the prevalence method of Dinse and Liqaru (1983). Graded
non=neopiastic incidences werse anﬂ:}m for trend and heterogeneity by the
~RIOIT method (Bross, 1958; Selvin, 1977). ‘

Specimens, raw data, and the final report are stored in the archives
_of Hazleton Laborutories America, Inc.

16




6’ ’ 3 g . }"Contains or relates to trade secrets,
5 ' ' ‘vonfidential or propristary information
« 11 of the industry task force on 2, 4D
S ressarch data*
2184-103

1005234
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PATHOLOBY SUMMARY
52 Wask Interim Sacrifice

~ Six-hundred, six to seven week old Fischer 344 rats, 300 males and

300 females, were assigned computer generated random numbers and placed in ons
of five groups of 80 males and 60 females sach. roup 1 served as the control
group. Groups 2, 3, 4 and 5 served as the low-, mid-1-, mid-2-, and high-dose
groups receiving 1, 5, 15 and 45 mg/kg/day respectively, of tho test coupound

2,4-01tchlorophenoxyacetic acid (2,4-0) in their diet.

_ ~ Following 52 wul:s of treatment, 10 animals per sex, per gruup (last _
ton in each group) were anosthot‘lzod with & barbiturate, exsanguinated and
necropsied with the following tissues collected and prusnrvtd in 10% neutral
buffered formalin: Dbrain, eyes with Harderian gland, pituitary, salivary
gland, heart, thymus, thyroid with parathvreids, lungs, trachea, esophagus,
stomach, ruodenum, Jjejunum, {1leum, colon, cecum, adrenaly., pancreas, J.L!l.:-
kidneys, urinary bladder, testes with epididvmides, prostate (males), ¢varies.
-uterine horns and body (females), spleen, mesanteric lymph nodes, skin,
sciatic nerve, manwary gland, sternum with marrow, skeletal muscle, three
levels of the spinal cord, nasal passage/cavity, nasopharynx, paranasal sinus,
- tonque, oral cavity, middle ear, and gruss lesions. The above underiined
tissues were weighed. The above tissues sxcept for three levels of the spinal
cord, nasal passage/cavity, nasopharynx, paranasal sinus, tongue, oral cavity
and middle ear, were embedded in Paraplast®, sectioned at 5-6 u, placed on
glass slides and stained with hematoxylin and eosin and coverslipped and then

examined by a board-certified veterinary pathologist.

Compound-1nduced, dose-related histomorphologic tissue alterations
occurred in the kidneys of t\ruups 3 (5 mg/kg), 4 (15 mg/kg) and 3 (45 mg/%Q)
-“male and female rats. These alterations consisted of: 1) an increased
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: mnm.oev SUMMARY :
Unsehcdulod Donths and Torlinal Sacrificos

daneral Protoco) | |

' -31x-hdndrtd. $ix to seven week 0l1d Fischer 344 rats, 300 males and
300 fiunlos. wers assigned computer generated random numbers and placed in one
of five groups of 60 males and 60 females each. Group 1 sarved as the control
group. Groups 2, 3, 4 and 5 served as the low-, mid-1-, mid-2-, and high-dose
groups receiving 1, 5, 15 and 45 mg/kg/dey respectively, of the test compound

" 2,4-Dichlorophenoxyacetic acid (2,4~D) in their diet.

- Following 104/105 weeks of treatment, a1l surviving animals were
anesthetized with a barbiturate, exsanguinated and necropsied with the
folinwing tissuss collected and preserved 1in 10% neutral buffersd formalin:
brain, eyes with Harderian gland, pityitary, salivary gland, heart, thymus,
- thyroid with oparathyreids, lungs, trachea, esophagus, stomach, ducdenum,
Jejunum, {1leum, colon, cecum, adrenals, opancreas, liver, kidnevy, urinary
bladder, ;ggxgg_gu;n_jninigxnigg; prostate (males), oviries, uterine horns

and body (females), splesn, mesenteric lymph nodes, skin, sciatic nerve,
" mammary gland, starnum with marrow, skeletal muscle, thrae levels of the spinal
cord, nasal passage/cavity, nasopharynx, paranasal sinus, tongue, oral cavity,
middle ear, and gross lesions. The above underlined tissues were weighed. The
preserved tissues except for three levels of the Spina1 cord, nasal passage/
cavity, nasopharynx, paranasal sinus, tongue, oral cavity and middle ear from
unscheduled deaths and all but the last 10 terminal sacrificed animals in each
dose group; and the preserved tissues except the lumbar spinal cord from the
last 10 terminal sacrificed animals in each dose group were embedded in
Paraplast®, sectioned at 5-6 ,, placed on glass slides and stained with
"~ hematoxylin and eosin and coverslipped and then examined by a board-certified
veterinary pathologist. In addition, al) original brain sections wers
randomized and read "blind* by another Hazleton Senior Pathologist. Subsequent
to these evaluations of thrte sections of brain per animal, three to five

soctions of remaining fixed brain tissue from each animal were procossed and
' ovaluatod microscopically by the study pathologist. . Therefore a total of six
to l1ght bra1n sections were examined m1croscop1ca11y for each animal.
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Text Table
A ' KIONEY
Incidence of Increased Tubuler Cell Pigment
and Fine Vacuolization of the Cytoplasa 1n the Renal Cortex

[PUTR N o IR o )

10
Increased tubuler celd piquint

Present 2 2

Fine vacuolization of the
cytoplasm in the renal cortex

91010 3 3 5 §

Not observed
Minima)
Slight
Moderats




Statistical Sﬁlry Table 2
Unadjusted Incidence Bata

, Cochran—Armitage Jest Overall Fisher-Irvia Exact Tost
Trend p_

- Tebular Cell
- Mgment

Tubular Cell
Pigment

Significut at 1% Tevel '
FT Fluctuating trend, clirection cannot bt detcmilu




Sutistial Sunmary l‘ai'le I
Relative to an Jdentifled
Bistridution (RIBIT) Amalysis

e _ ' Coatrol vs Treatod Comparisen

Hici‘o&alculi '

il Siuificmt at 1% Jevel ! _
t Only Growp 5 was elevated comparsd to contrel.
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Text Table ! '
Incidence of astrocytomas in the brain of F-344 rats receiving
2.4-01ch1qmphlnoxyacot1c acid at 0, 1, §, 15, or 45 mg/ke/day

Male — Female
- Group: 1 2 k] 4 5 1 F] 3 4
Mg/Kg/Day 2,4=D: O 1 $ . 15 _ 45 @ ) I | 13

Unscheduyled
Osaths: 1718 07 /3 27 1/14 1713 013 012

Post Week Sz-lntlrin . . :
Sacrifice: 070 0710 010" 0/10° 0/10 0190 0/10 0N0

Post Week 104/105 . ' .
Terminal Sac. 0/32 0/43 0/47 0/41 5/36 0/31 2/31 1/38

A1l Animals w :
on Study: 1760 0/60 0/60 2/58 6/50 1760 2/60 1/60




Characteristics of Primsry Srais Sesplasms tu FI44 Bats on & Tos-Voar 2,4 - Pichioraghansayecetic Acld Foodtag Shaly

- mumw — — : = :

—Hameils = Lacaiien' sim* Infidiratien®  FlessersUs — Toslbures

Sranular Col! . N,C{aMiime} S : Noduler and stve. Calls

Tumer _ 7 et cesteepil i cytaplaanic
. pramules. Ue plbeses.

Astrecytems cie) N amll round, swal % nu:: nuclol,

- W | . . Small round 8¢ omt aucletl,
: cavitatben, honssiderie. Oiv aitesss.

) Sml reund 8o owsl mucied,
pertvascular cofflng. & albeses. §

cip. A} 0 Sl rownd to owal Aschel,
honseideria.  Sudersls nitesss.

c{F) Sl round sucletl, .lﬂlllnl-

——
colf Fou wlitones. '
g ‘ 3 \
L ] Snal te spladie suclel. Oe nitesss. .

Smil round to ol anclel.
Wil attesss. .

Sl roumd %o oval sucied,
perfvescalor coffing, sieias)
sstrests and hemesiderie.

e elteses. -

Astrecytsms ﬁ-uum sltght 3l round to sglndle mucle!,
. periwesculor coffing. Many aliessy

AC= l:er::-tﬁ;.:ll-:nut. P parietal, t = tomparal, o =~ eccipital); O « Corchellumy) & ~ Wigpocampus, B = Joninges; Os = Srale sten;
= §ifac

2S5 (small) = ym; R (mdium) = 2 - 4em; L (large) = > 4.

* L= Circamcribnd; Pc = Poorly clircumecribed; ¢ = Otffuse.

* Tumers found o nouly smbodded braie tluu but sst preseat fa eriginally cabedded braia tlizses.

: progristery inlormation
dhmumﬂ&ﬂ
mun./ .




Charscterisiics of Prieury Brale Nosplasas in FIH4 Bals of & he-Tear 2,6 - Bichlerephonsuyacetic Acld Foading Stuly

Lecatien®
“ t.’l.} "

C{F.p.t}
{stlateral)

Astrecytems ' ' alm)

ther

. Smatl round auclel, aecresis,
heanrvhegs,

cavitatton,
cuffing. Fow dh-l

il reend -l ot bot,
porivescalar

) unl- e albeses.
el reend % ovel amclef,

secresis, homes
mﬂ. -l*ﬂ o

Small l'“ h wlt auclet,

1-. -ul
'llﬂltrltl-. 1 witesss.

porivascator calfiag. We M.

:__'_": = c-n-r- (':'."- l;;:-hl. = paristal, t = tamperal, & = u:cipiull. Ch' = Corabellam; N = Nippocompus, N = lninn I = rula tt-c

& = Blfactory bulh.
25 (smal} = <Qum; N (mediem) = 2 - Gom; L {large} = > 4am. .
* € = Clrcumscribed; Pc = Poorly clircumscribad; B = Biffuse. :
* Tumsrs found ta nowly eubodded brals tissue but ast present in erigiscily snbetded brata tisses.

?

.
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. Statistical Summary Table 3
Mjusted Astrocytoms Intidence Bata

_Trend o Birsctios Grows Birscties )-taile  2-tatle

- 0.0026*~ + . | .92

* -_,Sin-ificant at 5% level
- "% = Significant at 1X leve:
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_ IVERY PATHOLOGY BEFORT SHOULD KAVE DOIVIDUAL: a
SN St HISTOPATHOLOGY INCIDENCE TABLE 005234
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. o : | ' : Groupj 1
Male Mice E | |

Scheduled Sacrifices
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Alvealar/Branchiolar Carcinoma ‘ ik |

Malignant Lymphoma

Malignant Lymphoma,

|
. L
e lingifferentiazed I ; -_.I RN

—Alveolar/Bronchiolar Adenoma L2
Carcinoms, Metastatic ;

Granulocytic Leukemta

Sarcoma; Metastatic . - P

- Myltifocal Pleuritis . . T : f

Multifocal Pneumonttis r4i

Alveolar Macrophages, -

Piamentad . ) ) z B
Focal Alveolar/Bronchiolar- : :

- Hyperplasia

- Congestion

~Focal Hemorrhage : 3
Alveolar Macrophages : '

Foei of Foamy hages

Leukocytosis - AN

Peridbronchial /Vascular

. Mononuclear Cells . 11 1 1 - 2] 1 1

Alveolar Proteinosis

Multifocal

_Alveolar-8ronchiol it s ' 1]
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. EVERY PATHOLOGY REPORT SHOULD HAVE:
SUMMARY :

INCIDENCE TABLE «
i —‘ - »
le Mice . _
- | " 4% group 1 Gromp § Growp 6 Growp 7
R L s S
G (NO. EXAMINED) {7} | (50)] (42)} (o) | ¢s0b| (38D} (12)) {S0}] (3%1) (i1}
Alveolar/Bronchiolar Carcinoma 2 | 2 | 2 2 2 2 | 3 |
llltlignant Lymphowa .~~~ | _ 1 1 ) 4 4
Mal ignant Lymphoma, llmlifferenthted 2 2 1 1
A}ggg]_g:[ﬂ_romhiollr AMdenoma 13 3 ‘3 3 | S5 2 7 |
Carcinome, Metastatic 1 1.1 2 1 1 .2 ' 3
Granulocytic Leukemia L 1 i '
.Snrcm,' lleustlticf | .
_mltifocal P]gnr_i_tj; - 1 1 3
Multi foca)_Pneumonitis S . 5 2 - 4 4 3
Alveolar Macrophages, Pigeented 1 1| 4 4 1 11
Focal Alveolar/Bronchiolar - ‘
_lyperplasia_~ - 2 . 2 2 2 2 K- |
Congestion 2 | 2 4 4 5 9 3 s | 8 3 .
Focal_tlemorrhage . 2 2 1 1 1
Alveolar Macrophages 2 2 2 2 2 - 2 1
Foci of. an-:r Macrophages . 4 4 3 3 2 1S
eukocytosls | 1 | 2 3 £37‘°
Ce e e w
P g
W - I
=5 red








